IL-17A suppresses the expression of bone resorption-related proteinases and osteoclast differentiation via IL-17RA or IL-17RC receptors in RAW264.7 cells.
Interleukin-17 (IL-17) is produced exclusively by activated T cells and neutrophils, and stimulates osteoclastic bone resorption via osteoblasts by inducing the expression of "receptor activator of NF-kappaB (RANK) ligand" (RANKL). However, the direct effects of IL-17 on the differentiation of osteoclast precursors into osteoclasts and on the function of osteoclasts have not been clarified. Therefore, we examined the effects of IL-17A on the differentiation of osteoclast precursors using RAW264.7 cells and also on the expression of carbonic anhydrase II (CA II), cathepsin K, matrix metalloproteinases-9 (MMP-9), RANK, c-fms, and IL-17 receptors in these cells. The cells were cultured with or without 0.1, 1.0, 10 or 50 ng/mL IL-17 in the presence of soluble RANKL for up to 10 days. The CA II, cathepsin K, and MMP-9 mRNA and protein expression levels were examined using real-time PCR and Western blotting, respectively. The mRNA expression levels of RANK, c-fms, and IL-17 receptors were monitored by real-time PCR. Osteoclast differentiation was estimated using tartrate-resistant acid phosphatase (TRAP) staining of the cells. TRAP-positive cells were observed after day 5 of culture, and the number of cells decreased in the presence of 10 and 50 ng/mL IL-17A at days 5 and 7. In the presence of IL-17A, the expressions of cathepsin K, MMP-9 and c-fms decreased markedly on days 5 and/or 7 of culture, whereas the expression of CA II and IL-17 receptor (type A) increased remarkably at days 3 and 7, respectively. The expression of RANK and IL-17 receptor (type C) was not affected by the addition of IL-17A. These results suggest that the differentiation of osteoclast precursors into osteoclasts is suppressed at high concentrations of IL-17A. Furthermore, IL-17A suppresses the hydrolysis of matrix proteins during bone resorption by decreasing the production of cathepsin K and MMP-9 in osteoclasts.